Protective Effect of 4-Methoxy Benzyl Alcohol on the Blood-Brain Barrier after Cerebral Ischemia Reperfusion Injury.
Damage of the blood-brain barrier (BBB) during the process of cerebral ischemic injury is a key factor that influences the therapeutic efficacy to the cerebral ischemic injury. This work was designed to investigate the mechanisms underlying the protective effects of 4-methoxy benzyl alcohol (4-MA) on the BBB by developing a cerebral ischemia/reperfusion model of rats (MCAO/R). The MCAO/R was developed through a thread embolism method. The neurologic scales, the brain infarct rate, and the Evans blue (EB) contents of the brains were detected. Meanwhile, the release of nitric oxide (NO) and activities of NO synthase (NOS) in brain tissues were measured. Western blotting analyses were also used to assess the protein expressions of aquaporin-4 (AQP-4), occludin, and claudin-5 in brain tissue. After rats were pretreated with different concentrations of 4-MA, the neurologic scores, the infarct rate, and the EB contents in the brain tissues were significantly decreased. The release of NO and the activities of neuronal NOS and inducible NOS were notably inhibited. Furthermore, the protein expression of AQP-4 was markedly decreased, whereas the protein expressions of claudin-5 and occludin were significantly increased. In conclusion, the 4-MA decreases the permeability of BBB when focal cerebral ischemia occurs. The inhibition of the NOS pathways, the attenuation of the protein expression of AQP-4, and the enhancement of the expressions of the tight junction proteins might contribute to the protective effects of 4-MA on the BBB.